Introduction
Hidradenitis suppurativa (HS) is a follicular occlusion disorder occurring in apocrine-rich areas that often presents with tender, occasionally draining, papules and nodules with an onset early in puberty, occasionally leading to sinus tract formation [1, 2] . Associations with other illnesses (e.g. inflammatory bowel disease) have been described [3] . Due to the involvement of many different sites, HS patients may see not only dermatologists, but also general internists, colorectal surgeons, plastic surgeons, gastroenterologists and family physicians [4] . Until recently, population-based epidemiological data for HS had been lacking [2] . Vazquez et al. [2] recently described the incidence of HS in Olmsted County, Minnesota over a four-decade period, providing insight into the rate at which new cases occurred in their population, but did not examine the prevalence of the disorder. Currently, prevalence estimates of HS vary significantly and are primarily restricted to self-reporting [5, 6] ; a recent prevalence study equating HS billing codes to an HS diagnosis did not verify patient notes to ensure validity [7] . To our knowledge, population-based prevalence data for HS have not been reported. The main purpose of this study was to provide population-based data on the prevalence of HS in Olmsted County, Minnesota.
Materials and Methods

Study Setting
The resources of the Rochester Epidemiology Project (REP), a unique infrastructure that combines and makes accessible all medical records from Olmsted County, Minnesota, beginning in the 1960s, were utilized to identify the cases [8] [9] [10] . The REP is a wellestablished and well-researched epidemiology resource; it is particularly effective because healthcare providers in Olmsted County use a single medical record system that allows an individual's medical information to be accessed from a centralized database [11, 12] . The REP is successful for many reasons. First, the population is relatively isolated (approximately 90-120 min from large metropolitan areas). For this reason virtually all of the healthcare delivered to the community is provided by a small number of healthcare providers. Second, all of these providers (with the exception of approximately 20 dental practices, 6 optometrists and 3 mental health practitioners/psychologists) participate in the REP. For this reason, all conditions that come to medical attention at these providers (including all dermatologic diagnoses) are captured through this research infrastructure. Third, the data come directly from the healthcare providers -not from an insurance group, which would capture only part of the population.
Olmsted County is located in southeastern Minnesota. It has a population of roughly 144,000 people, most of whom identify as white (83%) according to the 2010 census [13] . Approval from both the Mayo Clinic and the Olmsted Medical Center institutional review boards was obtained prior to commencing the study.
Study Criteria
Prevalent HS cases were defined as living Olmsted County residents as of January 1, 2009 with a prior diagnosis of HS between January 1, 1968 and December 31, 2008, who had not denied access to their medical records for research purposes. Cases were identified using HS-specific diagnosis codes including Hospital Adaptation of the International Classification of Diseases (HICDA) codes ('hydradenitis, NOS', 'hidradenitis, suppurative', 'hydradenitis, suppurative', 'hidradenitis, NOS', 'hydradenitis, NOS' and 'infection, sweat gland'), Berkson codes ('hydrosadenitis', 'inflammation, sweat gland', 'hydradenitis, hydro-adenitis, hidrosadenitis' and 'hidradenitis, hidro-adenitis, hidrosadenitis'), and the International Classification of Disease-9 code ('hidradenitis'). Comprehensive chart review was performed by two abstractors (B.G.V. and A.A.) to determine whether each case met the criteria for HS diagnosis. Though not common, patients for whom a consensus could not be made were excluded from the study. A confirmed HS diagnosis was based on the presence of chronic (defined as being present for greater than 6 months in length from the onset of symptoms), bilateral, typical lesions present along the milk line or in the perianal and/or perineal regions [2] . A third abstractor (V.S.) reviewed the medical records to confirm Olmsted County residency as of January 1, 2009.
Statistical Analysis
The point prevalence of HS in Olmsted County was calculated assuming that the entire population of Olmsted County for 2009 was at risk. Age-and sex-specific denominator values for 2009 were derived using linear interpolation of the 2000 and 2010 census data for Olmsted County. Statistical tests and 95% confidence intervals (CIs) were constructed assuming that the number of prevalent HS cases follows a Poisson distribution. The prevalence estimates were age-and sex-adjusted to the population distribution of US whites in the year 2010. Statistical analysis was performed using the SAS version 9.2 software package (SAS Institute, Inc., Cary, N.C., USA).
Results
Between 1968 and 2008, 1,263 patients who had received a diagnosis of HS were identified using the REP resources. Of these patients, 303 met the criteria for a con- Jemec [15] 1988 Randomly selected female hospital staff and patients referred for cosmetic excision of nevi or warts, age 17-59 years (n = 100)
Not stated Not stated 4% The diagnosis of HS was based on the clinical presentation and a history of recurrent and chronic inflammation, recurring at the same place in the groin, under the arms, between the buttocks or on the breasts, the lesions suppurating and unresponsive to normal treatment for boils, such as lancing.
firmed HS diagnosis. per 100,000). Among men, the highest prevalence was between 60 and 69 years (142.5 per 100,000). 60-69 years was also the age range with the highest overall prevalence (201.8 per 100,000). A sharp decline of prevalence was appreciated after 60-69 years for men, while this decline was not seen in women until after 70-79 years. Table 2 compares our reported prevalence against previous studies.
Discussion
We report a prevalence of 0.13% in this populationbased study. The prevalence is significantly higher among women, particularly between the ages of 20 and 29 years. Cases had to meet strict criteria which were reconfirmed as part of the chart review.
Some studies have reported prevalence to be at about 1% [5] , while others have reported a prevalence as high as 4% [14] . Such claims would propose HS to be a more widespread disease; however, it is important to keep in mind that these were not population-based studies and many relied on self-reporting [5, 6] . A recent study that relied on coding for diagnosis did not examine the patient records to ensure that the cases were likely HS and not some other skin condition occurring in apocrine glandbearing areas [7] . This is important because many of the cases that were reviewed in our study were excluded because they did not meet the criteria described by Alikhan et al. [1] . Upon examining the notes we found that many cases coded as HS were actually dermatitis, epidermal cysts, furuncles or other skin conditions.
Our study has several important limitations that warrant consideration. Though we included patients with a diagnosis made before January 1, 2009, these patients may not have had active symptoms as of January 1, 2009, thus prevalence may be overestimated. Furthermore, due to our strict inclusion criteria, mild or early cases may have been excluded, which could underestimate prevalence. However, it is important to note that many cases of HS are falsely diagnosed as such simply because the symptoms occur in anatomical areas common for HS [2] . Furthermore, detection bias may be likely since women are more likely to access healthcare, which may explain the higher prevalence in women. Additionally, our results may have limited generalizability since we examined one predominantly white county in Southeast Minnesota. Nevertheless, to our understanding, this study represents the first population-based investigation on the prevalence of HS. Finally, the capture of cases is dependent on the patient approaching a healthcare provider and on recognition of the condition of interest. For that reason, the estimates reported in the paper may be an underestimate of the true burden of this condition in the community.
It is important to know the prevalence of HS since it gives us an idea of how many people in our population currently have this chronic illness. No prior population studies on the prevalence of HS have been done, thus this paper adds to the literature of HS. We purport that HS is a rare disease affecting significantly more women than men. We recommend further population-based studies in other parts of the country and world to help further elucidate the epidemiology of this chronic, potentially debilitating disorder.
